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(b) 



All the claims are believed to be directed to a single invention. If the 



Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 



a classification search, a computer database search, and a keyword search. The searches were 
performed on or around July 13, 2004, and were conducted by a professional search firm, 
Kramer & Amado, P.C. The classification search covered Classes 710 (subclasses 20, 21, 25 
and 35) and 711 (subclasses 141, 143, and 165). The computer database search was 
conducted on the USPTO systems EAST and WEST. The keyword search was conducted in 
Classes 707 (subclasses 1 and 200), and 711 (subclasses 112, 113, 114, and 162). The 
inventors further provided two references considered most closely related to the subject 
matter of the present application (see references #5 and #6 below), which were cited in the 
Information Disclosure Statement filed with the application on January 13, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 



(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 



(c) Pre-examination searches were made of U.S. issued patents, including 



(1) 
(2) 
(3) 
(4) 
(5) 
(6) 



U.S. Patent Publication No. 2002/0152339 Al; and 
Japanese Patent Publication No. 2002-351703. 



U.S. Patent No. 5,640,596; 
U.S. Patent No. 6,549,988 Bl; 



U.S. Patent Publication No. 2003/0200487 Al; 
U.S. Patent Publication No. 2003/0233502 Al; 
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A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to a method of installing software on a 
storage device controlling apparatus 

Independent claim 1 recites a method of installing software on a storage 
device controlling apparatus which includes at least one channel controller having a circuit 
board on which are formed a file access processing section receiving requests to input and 
output data in files as units from an information processing apparatus via a first network and 
an I/O processor outputting I/O requests corresponding to the requests to input and output 
data to a storage device; at least one disk controller executing input and output of data into 
and from the storage device in response to the I/O requests sent from the I/O processor; and a 
second network coupling the channel controller and the disk controller so as to be able to 
communicate with each other. The method comprises writing software for enabling the file 
access processing section to function, the software being written into the storage device by 
communicating with the channel controller via the second network. 

Independent claim 2 recites a method of installing software on a storage 
device controlling apparatus which includes at least one channel controller having a circuit 
board on which are formed a file access processing section receiving requests to input and 
output data in files as units from an information processing apparatus via a first network and 
an I/O processor outputting I/O requests corresponding to the requests to input and output 
data to a storage device I/O; at least one disk controller executing input and output of data 
into and from the storage device in response to the I/O requests sent from the I/O processor; 
and a second network coupling the channel controller and the disk controller so as to be able 
to communicate with each other. The method comprises writing a piece of firmware into 
each of nonvolatile memories provided for the channel controller and the disk controller via 
the second network. 

As discussed in the specification at page 2, lines 9-26, a conventional Network 
Attached Storage (NAS) has been achieved by connecting information processing 
apparatuses having TCP/IP communication and file system functions to a storage system 
without TCP/IP communication and file system functions. To make the storage system work 
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as a NAS, it has been required to install a piece of software on each of the storage system 
without the TCP/IP communication and file system functions, and the information processing 
apparatuses having the TCP-IP communication and file system functions, and further to 
perform various settings to link those pieces of software. 

Embodiments of the present invention install firmware or software to make the 
file access processing section work in the storage device. Consequently, the storage system 
can provide the information processing apparatus with a function to work as a NAS. Page 4, 
lines 14-17. In a specific embodiment as shown in Fig. 1, a storage system 600 includes 
storage devices 300 and a storage device controlling apparatus 100 which has channel 
controllers (CHNs) 1 10 and disk controllers 140. In the embodiment shown in Fig. 12, the 
channel controllers 1 10 each include a network interface section 1 1 1 for processing file 
access from the information processing apparatus 2 via a first network which may be a LAN 
400, and an input-output controller 1 14 for processing I/O. Page 36, line 19. As seen in Fig. 
1, a second network which is an internal LAN 151 couples the channel controllers 1 10 and 
the disk controllers 140. Page 36, line 24. 

One way to make the storage system 600 function as a NAS is to install an OS 
701 for execution by CHNs 1 10, micro-programs (firmware) for execution by the CHNs 1 10 
and the disk controllers 140, application programs such as the volume manager 707, the file 
system program 703, and the NAS manager 706 for execution by the CHNs 1 10, and a 
remote copy control program 750, a duplication management program 760, and the like for 
execution by the disk controllers 140 as necessary. Page 35, lines 2-10. Micro-programs 
770, a loader 771, an installer 772, and an OS 773 are stored in the memory 162 are stored to 
be installed. One of the micro-programs 770 is written in NVRAMs 1 15 of CHNs 1 10, and 
the other is written into NVRAMs 144 of the disk controllers 140. The former is a program 
for controlling I/O processors 1 19 of CHNs 1 10. The latter is a program for controlling 
CPUs 142 of the disk controllers 140. The loader 771 and the installer 772 are programs used 
for CHNs 1 10 to read in the OS 773 stored in the managing terminal 160. The OS 773 is 
installed in a system LU provided in the storage device 330 for each CHN 110. Page 36, line 
24 to page 37, line 8; and Fig. 15. The details of a specific embodiment of the installing 
procedure is illustrated in Fig. 18 and described at page 38, line 25 to page 41, line 20. By 
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the specific installing method, firmware and the OS 773 can be installed smoothly in the 
procedure. 

One benefit that may be derived is that the channel controllers in the storage 
system can be set as NAS channel controllers, so that the storage system can function as a 
NAS. Page 41, lines 21-23. 

B. Discussion of the References 

None of the following references disclose or suggest a storage device 
controlling apparatus which includes a first network that couples an information processing 
apparatus with at least one channel controller, and a second network that couples the at least 
one channel controller with at least one disk controller to allow them to communicate with 
each other; and writing software for enabling the file access processing section to function, 
wherein the software is written into the storage device by communicating with the channel 
controller via the second network. Nor do the references teach writing a piece of firmware 
into each of nonvolatile memories provided for the channel controller and the disk controller 
via the second network. 

1. U.S. Patent No. 5.640.596 

This reference discloses a data input/output control method. The I/O 
controller and devices are connected by a single channel path or a plurality of channel paths. 
An I/O request 130 issued from a higher-rank apparatus (not shown) is accepted by the I/O 
processor 101 (step 204). Then, a judgment is made by the content of the I/O request 130 to 
determine a channel path through which data transfer is to be performed (step 205). This 
judgment is performed by searching the channel path control table 103. If there is a waiting 
I/O request which uses the channel path, which is the usual case, a plurality of I/O requests 
which use the channel path among all the I/O requests registered in the I/O request queues 
122 are picked up (step 211) and channel programs and write data corresponding to the 
respective picked up I/O requests are read from the main storage 121 and are collectively 
transferred to the disk controller 131 (step 212). A plurality of I/O requests which use the 
same channel path are collectively picked up from the I/O request queues 122 and transferred 
to the disk controller 131. The disc controller controls execution of each command included 
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in each transferred channel program. An overhead for reading a channel program and an 
overhead for exchange of commands between the input-output processor and the disc 
controller can be reduced so that high throughput can be provided. See column 5, line 49 to 
column 6, line 18. 

2. U.S. Patent No. 6.549.988 Bl 

This reference discloses a data storage system comprising a network of PCs 
and a method of using the same. The primary object is to provide a high performance, 
scalable, data storage system using off-the-shelf standard components. The preferred 
embodiment comprises a network of PCs including an I/O channel adapter and network 
adapter and method for managing distributed cache memory stored in the plurality of PCs 
interconnected by the network. Another object is to provide a distributed cache that supports 
arbitrary reads and writes arriving via I/O channels or network links, as well as a method for 
sharing data between two or more heterogeneous host computers using different data formats 
and connected to a data storage system. The method uses a translation module that inputs a 
record in a format compatible with the first host and stores the translated record in a data 
format compatible with the second host. Sharing of data in one format and having a 
translation module permitting representations in different formats in cache memory provides 
a means for improving performance of I/O requests and saving disk storage space. Column 
3, lines 34-56. Figs. 1-2 illustrate data storage system configurations, and Fig. 3 shows a PC 
data storage system. 

3. U.S. Patent Publication No. 2003/0200487 Al 

This reference discloses a storage apparatus which includes saving setting 
information of the storage apparatuses, transmitting the saved setting information to the 
storage apparatuses, receiving from the storage apparatuses results of processing for the 
setting information, retaining the setting information for which the processing results are in 
error, and executing processing for the setting information with the error. A program for 
controlling storage apparatuses includes a setting information saving function, a transmitting 
function, a receiving function, an error setting information retaining function, and an error 
processing executing function. The storage control terminal 10 is constituted of a computer 
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system. Installing and executing storage control software on a client 1 1 will allow it to 
function as a storage control terminal See [0049]-[0058], 

4. US. Patent Publication No. 2003/0233502 Al 

This reference discloses a storage control system that has controllers mutually 
connected by an internal communication path. The storage control system 10 comprises: an 
internal communication path 20 which is for carrying out data input/output of data, alike, for 
example, a control bus (or a system bus) formed on a circuit board and connecting a CPU and 
a memory; a plurality of controllers 100, 110 connected to the internal communication path 
20; a storage apparatus 120; and power units 30, 3 1 structured in a redundant manner. A 
service processor 40 connected to the controllers 100, 110 and the storage apparatus 120 
carries out, for example, operation control of the controllers 100, 1 10 and the storage 
apparatus 120, various settings thereto, and/or monitoring of their operational states. When 
storage control system 10 receives a data input/output request inputted from an external 
device such as a host computer (not shown) via the external communication path 50, the 
processors 101 and/or 111 send, to the control memory 121 via the internal communication 
path 20, a data input/output command including an instruction command corresponding to the 
received request and data. The control memory 121 receives and stores this command. 
Having received the interrupt request, the device interface 123 writes-in, to the storage 
resource 122, the above-mentioned write data stored in the cache memory 124 at an 
appropriate timing. See [0054] and [0060]-[0062]. 

5. U.S. Patent Publication No. 2002/0152339 Al 

This reference relates to a direct access storage system with a combined block 
interface and file interface access. It provides a storage system with direct access to storage 
devices that can be shared between a block interface and a file interface. As Fig. 1 shows, the 
storage controller 14 includes four types of interface adaptors: a SCSI interface adaptors 26, a 
NFS interface adaptor 28, a CIFS interface adaptor 30, and a HTTP interface adaptor 32. 
Each is configured to handle a specific protocol. Accordingly, the SCSI interface adaptor 26 
is configured to receive, from the host system 12, SCSI or block system protocol type 
input/output requests. As is conventional, a block system protocol request will include a 
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logical unit number, a block identification (ED) within the specified logical unit, and data 
link. File system protocol requests, depending upon type, are received by the NFS, CIFS, 
and/or HTTP interface adaptors 28, 30, and 32. File system protocol requests will typically 
utilize an upper layer protocol of TCP/IP that includes an identification of a specific file 
name rather than a logical unit number. See [0021]. 

6. Japanese Patent Publication No. 2002-351703 

This reference discloses a file data backup method and file data copying 
method of a storage device. The storage device utilizes the drive capacity in the coexisting 
environment of block form data and of file form data. A block data input/output processing 
part 10-a converts block data and an address from a fiber channel port 50 to a data format 
inside of the storage device 1. A file data input/output processing part 10-b converts file data 
and an address from an Ethernet (registered mark) to the data format of the file system 20. 
The file system 20 indexes the address of a logical volume 35-b from the address of the 
system 20 and converts the file data into block data. A logical volume management part 30 
indexes the address of a logical volume 35-a for writing the block data from the address 
outputted by a processing part 10-a, converts this address or the address from the file system 
20 to a physical address and writes/reads data to a drive. 

(f) In view of this petition, the Examiner is respectfully requested to issue 
a first Office Action at an early date. 

Respectfully submitted, 

Chun-Pok Leung 
Reg. No. 41,405 
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